Continuum Simulations of Water Flow in Carbon Nanotube Membranes by Walther, Jens Honore et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Continuum Simulations of Water Flow in Carbon Nanotube Membranes
Walther, Jens Honore; Popadic, A. ; Koumoutsakos, P.; Praprotnik, M.
Publication date:
2014
Link back to DTU Orbit
Citation (APA):
Walther, J. H., Popadic, A., Koumoutsakos, P., & Praprotnik, M. (2014). Continuum Simulations of Water Flow in
Carbon Nanotube Membranes. Abstract from 67th Annual Meeting of the APS Division of Fluid Dynamics, San
Francisco, CA, United States.
DFD14-2014-000016
Abstract Submitted
for the DFD14 Meeting of
The American Physical Society
Sorting Category: 25.3 (C)
Continuum Simulations of Water Flow in Carbon Nan-
otube Membranes J. H. WALTHER, Technical University of Den-
mark, Denmark, A. POPADIC, National Institute of Chemistry, Ljubl-
jana, Slovenia, P. KOUMOUTSAKOS, ETH Zurich, Switzerland, M.
PRAPROTNIK, National Institute of Chemistry, Ljubljana, Slovenia
— We propose the use of the Navier-Stokes equations subject to partial-
slip boundary conditions to simulate water flows in Carbon NanoTube
(CNT) membranes. The finite volume discretisations of the Navier-
Stokes equations are combined with slip lengths extracted from Molec-
ular Dynamics (MD) simulations to predict the pressure losses at the
CNT entrance as well as the enhancement of the flow rate in the CNT.
The flow quantities calculated from the present hybrid approach are in
excellent agreement with pure MD results while they are obtained at a
fraction of the computational cost. The method enables simulations of
system sizes and times well beyond the present capabilities of MD sim-
ulations. Our simulations provide an asymptotic flow rate enhancement
and indicate that the pressure losses at the CNT ends can be reduced
by reducing their curvature. More importantly, our results suggest that
flows at nanoscale channels can be described by continuum solvers with
proper boundary conditions that reflect the molecular interactions of the
liquid with the walls of the nanochannel.
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